Background Background We have suggested
We have suggested recently thatthere may be a subgroup of recently thatthere may be a subgroup of schizophrenia, namely schizophrenia with schizophrenia, namely schizophrenia with dyskinesia and striatal pathology.Might dyskinesia and striatal pathology.Might movement disorders be more common in movement disorders be more common in relatives of those with schizophrenia and relatives of those with schizophrenia and dyskinesia than in relatives of those dyskinesia than in relatives of those without dyskinesia? without dyskinesia?
Aims Aims To determine the prevalence of
To determine the prevalence of abnormal movements in first-degree abnormal movements in first-degree relatives of people with schizophrenia who relatives of people with schizophrenia who themselves do or do not have abnormal themselves do or do not have abnormal movements. movements.
Method Method Chronically ill, never-treated
Chronically ill, never-treated people with schizophrenia in south India people with schizophrenia in south India ( (n n¼70) and their first-degree relatives 70) and their first-degree relatives ( (n n¼181) were examined for dyskinesia 181) were examined for dyskinesia using the Abnormal Involuntary using the Abnormal Involuntary Movements Scale (AIMS) and for Movements Scale (AIMS) and for parkinsonism by the Simpson and Angus parkinsonism by the Simpson and Angus scale. scale.
Results

Results Of all relatives, 25 (14%) had
Of all relatives, 25 (14%) had dyskinetic movements in at least one body dyskinetic movements in at least one body area and 6 (3%) had parkinsonism. Siblings area and 6 (3%) had parkinsonism. Siblings of people with schizophrenia and of people with schizophrenia and dyskinesia, compared with siblings of dyskinesia, compared with siblings of people without dyskinesia, had a higher people without dyskinesia, had a higher total AIMS score and more had mild total AIMS score and more had mild dyskinetic movements in at least one area dyskinetic movements in at least one area (5/15 (5/15 v v. 3/34, . 3/34, P P¼0.04).There were no 0.04).There were no between-group differences in between-group differences in parkinsonism. parkinsonism.
Conclusions Conclusions Dyskinesia but not
Dyskinesia but not parkinsonismismore commonin siblings of parkinsonismis more commonin siblings of people with schizophrenia who have the people with schizophrenia who have the corresponding movement disorder. corresponding movement disorder.
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In recent years we have shown in south In recent years we have shown in south India that spontaneous dyskinesia is India that spontaneous dyskinesia is common in chronically ill, communitycommon in chronically ill, communitydwelling, never-treated people with schizodwelling, never-treated people with schizophrenia (McCreadie phrenia (McCreadie et al et al, 1996 (McCreadie et al et al, , 1997 . As , 1996 As , , 1997 . As a result of magnetic resonance imaging a result of magnetic resonance imaging (MRI) findings (McCreadie (MRI) findings (McCreadie et al et al, 2002 , 2002a a) ) we have suggested recently that there may we have suggested recently that there may be a subgroup of schizophrenia, namely be a subgroup of schizophrenia, namely schizophrenia with dyskinesia and striatal schizophrenia with dyskinesia and striatal pathology. We have now moved on to pathology. We have now moved on to examine the first-degree relatives of our examine the first-degree relatives of our patients. If there is indeed a subgroup of patients. If there is indeed a subgroup of schizophrenia, might movement disorders schizophrenia, might movement disorders be more common in first-degree relatives be more common in first-degree relatives of people with schizophrenia and dysof people with schizophrenia and dyskinesia than in first-degree relatives of kinesia than in first-degree relatives of those with schizophrenia and no dysthose with schizophrenia and no dyskinesia? We have examined this question kinesia? We have examined this question in the present study and also examined in the present study and also examined the prevalence of parkinsonism. It has been the prevalence of parkinsonism. It has been suggested already that schizotypal traits suggested already that schizotypal traits (Silverman (Silverman et al et al, 1993) and neurological , 1993) and neurological signs (Kinney signs (Kinney et al et al, 1986; Ismail , 1986; Ismail et al et al, , 1998 ) may be more common in first-degree 1998) may be more common in first-degree relatives. relatives.
METHOD METHOD Background Background
The study was carried out in and around The study was carried out in and around the village of Thiropuror 40 km south of the village of Thiropuror 40 km south of Chennai (Madras) in south India. Here Chennai (Madras) in south India. Here there is an outreach centre run by SCARF there is an outreach centre run by SCARF (Schizophrenia Research Foundation, (Schizophrenia Research Foundation, Chennai, India), a non-governmental Chennai, India), a non-governmental organisation specialising in research and organisation specialising in research and community care of people with schizocommunity care of people with schizophrenia. Community mental health workphrenia. Community mental health workers, trained to recognise major mental ers, trained to recognise major mental illness, bring to the centre individuals from illness, bring to the centre individuals from villages within a 20 km radius for assessvillages within a 20 km radius for assessment and treatment. ment and treatment.
Subjects Subjects
First-degree relatives of people with schizoFirst-degree relatives of people with schizophrenia were recruited in two ways. First, phrenia were recruited in two ways. First, we had already identified and examined we had already identified and examined never-treated people with schizophrenia never-treated people with schizophrenia from previous studies in 1997 (McCreadie from previous studies in 1997 (McCreadie et al et al, 2002 , ). In August 2001 their first-degree relatives were identified in the villages and relatives were identified in the villages and examined in their homes. Second, also in examined in their homes. Second, also in August 2001, we recruited from the villages August 2001, we recruited from the villages newly identified people with schizophrenia newly identified people with schizophrenia and their first-degree relatives, specifically and their first-degree relatives, specifically for this study. for this study.
As before, people with schizophrenia As before, people with schizophrenia were recruited if they fulfilled the DSMwere recruited if they fulfilled the DSM-IV criteria for schizophrenia (American IV criteria for schizophrenia (American Psychiatric Association, 1994) and had Psychiatric Association, 1994) and had never received antipsychotic medication. never received antipsychotic medication. The diagnosis was made through mental The diagnosis was made through mental state assessment, using the Positive and state assessment, using the Positive and Negative Syndrome Scale (PANSS) for Negative Syndrome Scale (PANSS) for schizophrenia (Kay schizophrenia (Kay et al et al, 1987) , and a , 1987), and a history was obtained from those with history was obtained from those with schizophrenia and their relatives. The schizophrenia and their relatives. The diagnosis was made by one of three diagnosis was made by one of three psychiatrists (R.T., R.P. or T.N.S.), all psychiatrists (R.T., R.P. or T.N.S.), all of whom had a postgraduate qualification of whom had a postgraduate qualification in psychiatry and had been practising in psychiatry and had been practising clinicians for more than 15 years. People clinicians for more than 15 years. People with schizophrenia were excluded if with schizophrenia were excluded if there was a history of seizures. None there was a history of seizures. None of of the people with schizophrenia was the people with schizophrenia was mis misusing street drugs and none had ever using street drugs and none had ever received psychotropic medication. Analreceived psychotropic medication. Analgesics and antipyretics were taken as gesics and antipyretics were taken as needed. needed.
None of the relatives included had a None of the relatives included had a history of schizophrenia, any psychotic illhistory of schizophrenia, any psychotic illness, seizures or brain injury. Also, none ness, seizures or brain injury. Also, none had ever taken psychotropic medication or had ever taken psychotropic medication or abused alcohol or drugs. Those included abused alcohol or drugs. Those included were parents, siblings and children aged were parents, siblings and children aged 18 years and over. 18 years and over.
The study was approved by the ethical The study was approved by the ethical review board at SCARF. Written consent review board at SCARF. Written consent was inappropriate because almost all subwas inappropriate because almost all subjects were illiterate. All people with schizojects were illiterate. All people with schizophrenia and their relatives gave informed phrenia and their relatives gave informed consent, witnessed by a SCARF staff memconsent, witnessed by a SCARF staff member. Oral consent was recorded in the case ber. Oral consent was recorded in the case record of the person with schizophrenia. record of the person with schizophrenia.
Assessment Assessment
Relatives and newly identified people with Relatives and newly identified people with schizophrenia (see above) were assessed schizophrenia (see above) were assessed for the presence of dyskinesia using the for the presence of dyskinesia using the Abnormal Involuntary Movements Scale Abnormal Involuntary Movements Scale (AIMS; US Department of Health, Edu-(AIMS; US Department of Health, Education and Welfare, 1976) . This assesses cation and Welfare, 1976) . This assesses movements in seven areas of the body and movements in seven areas of the body and in each area movements are assessed on a in each area movements are assessed on a 4 5 4 5 3) in at least one area (Schooler & Kane, 1982) . In addition to dyskinesia, parkin-1982). In addition to dyskinesia, parkinsonism was assessed using the Simpson sonism was assessed using the Simpson and Angus scale (Simpson & Angus, and Angus scale (Simpson & Angus, 1970) . This assesses ten areas and in each 1970). This assesses ten areas and in each area the score ranges from 0 (absent) to 4 area the score ranges from 0 (absent) to 4 (severe). A total score also can be obtained (severe). A total score also can be obtained (PARK 1-10). Parkinsonism is said to be (PARK 1-10). Parkinsonism is said to be present if the mean score is present if the mean score is 4 The following information about
B R I T I S H J O UR N A L O F P SYC HI AT RY B R I T I S H J O UR N A L O F P S YC H I AT RY
The following information about people with schizophrenia was also known people with schizophrenia was also known or recorded: gender, age and length of illor recorded: gender, age and length of illness (as estimated from first appearance of ness (as estimated from first appearance of positive psychotic symptoms). In the case positive psychotic symptoms). In the case of relatives, in addition to gender, age, reof relatives, in addition to gender, age, relationship to the person with schizophrenia, lationship to the person with schizophrenia, and the use of alcohol and/or tobacco was and the use of alcohol and/or tobacco was recorded -two factors that may be recorded -two factors that may be associated with dyskinesia in the general associated with dyskinesia in the general population (Nilsson population (Nilsson et al et al, 1997) . , 1997).
Blindness Blindness
All assessments of dyskinesia and parkinAll assessments of dyskinesia and parkinsonism were made by one psychiatrist sonism were made by one psychiatrist (R.G.McC.). With regard to the relatives (R.G.McC.). With regard to the relatives and people with schizophrenia who had and people with schizophrenia who had been identified in the previous studies been identified in the previous studies (McCreadie (McCreadie et al et al, 2002 , 2002a a, ,b b), he was com-), he was completely blind as to which relative was related pletely blind as to which relative was related to which person with schizophrenia. With to which person with schizophrenia. With regard to relatives of newly identified regard to relatives of newly identified people with schizophrenia specifically repeople with schizophrenia specifically recruited for the present study, there were cruited for the present study, there were two groups: for those who lived in the same two groups: for those who lived in the same house as the person with schizophrenia, he house as the person with schizophrenia, he always rated the relatives before the person always rated the relatives before the person with schizophrenia; for those who lived in a with schizophrenia; for those who lived in a different place to the person with schizodifferent place to the person with schizophrenia, he was blind as to who was related phrenia, he was blind as to who was related to whom. to whom.
Statistical analysis Statistical analysis
We made an We made an a priori a priori decision to report the decision to report the following results in relatives: the median following results in relatives: the median AIMS 1-7 score, the proportion with at AIMS 1-7 score, the proportion with at least 'mild' movements in at least one area, least 'mild' movements in at least one area, the proportion with probable dyskinesia the proportion with probable dyskinesia (Schooler & Kane, 1982) , the median (Schooler & Kane, 1982) , the median PARK 1-10 score, the proportion with a PARK 1-10 score, the proportion with a score of at least 2 in at least one area and score of at least 2 in at least one area and the proportion with parkinsonism (Simpson the proportion with parkinsonism (Simpson & Angus, 1970) . & Angus, 1970).
It was originally agreed that we would It was originally agreed that we would compare the prevalence of movement discompare the prevalence of movement disorders in all relatives of people with orders in all relatives of people with schizophrenia with and without probable schizophrenia with and without probable dyskinesia and with and without parkindyskinesia and with and without parkinsonism. However, during our collation of sonism. However, during our collation of results an authoritative report of the prevresults an authoritative report of the prevalence of neurological signs in siblings of alence of neurological signs in siblings of people with schizophrenia was published people with schizophrenia was published (Egan (Egan et al et al, 2001) , which stated that in , 2001), which stated that in order to avoid inflating the degrees of order to avoid inflating the degrees of freedom, only one selected sibling per fafreedom, only one selected sibling per family was used for group comparisons. Also, mily was used for group comparisons. Also, if only one sibling was used, each patient if only one sibling was used, each patient would make the same contribution to the would make the same contribution to the results. Thus, in the interests of transresults. Thus, in the interests of transparency, we report an analysis of the comparency, we report an analysis of the comparison between siblings but also make parison between siblings but also make reference to an analysis of all relatives. reference to an analysis of all relatives.
Differences between groups were meaDifferences between groups were measured by sured by w w 2 2 , Fisher's exact, Mann-Whitney , Fisher's exact, Mann-Whitney and and t t-tests, as appropriate. Multivariate -tests, as appropriate. Multivariate analysis explored the significance of preanalysis explored the significance of predictor variables. Two-sided significance dictor variables. Two-sided significance tests were used. tests were used.
RESULTS RESULTS
We recruited 181 relatives of 70 people We recruited 181 relatives of 70 people with schizophrenia. Those with schizowith schizophrenia. Those with schizophrenia and probable dyskinesia ( phrenia and probable dyskinesia (n n¼23) 23) were significantly older than those without were significantly older than those without dyskinesia ( dyskinesia (n n¼47) ( Table 1) . Nineteen 47) (Table 1) . Nineteen people with schizophrenia (27%) had people with schizophrenia (27%) had parkinsonism and six (3%) had mild moveparkinsonism and six (3%) had mild movements in at least one area. ments in at least one area.
Comparison of siblings Comparison of siblings
Dyskinesia Dyskinesia
One sibling, the nearest in age to the person One sibling, the nearest in age to the person with schizophrenia, was identified for each with schizophrenia, was identified for each person with schizophrenia (49 siblings in person with schizophrenia (49 siblings in total; 21 people with schizophrenia had total; 21 people with schizophrenia had no siblings). When siblings of people with no siblings). When siblings of people with schizophrenia and dyskinesia were comschizophrenia and dyskinesia were compared with siblings of those with schizopared with siblings of those with schizophrenia but no dyskinesia there were no phrenia but no dyskinesia there were no significant differences in gender distrisignificant differences in gender distribution (Table 2) or proportions smoking bution (Table 2) or proportions smoking or drinking alcohol. Siblings of people with or drinking alcohol. Siblings of people with schizophrenia and dyskinesia were signifischizophrenia and dyskinesia were significantly older, had a higher total AIMS 1-7 cantly older, had a higher total AIMS 1-7 score and more had mild movements in at score and more had mild movements in at least one area (Table 2 and Fig. 1 ). Two least one area (Table 2 and Fig. 1) . Two of the four siblings with probable dyskinof the four siblings with probable dyskinesia were siblings of people with schizoesia were siblings of people with schizophrenia and probable dyskinesia. phrenia and probable dyskinesia.
Multiple linear regression was used to Multiple linear regression was used to examine the simultaneous effect of two preexamine the simultaneous effect of two predictor variables -sibling age and dyskinedictor variables -sibling age and dyskinesia status -of people with schizophrenia sia status -of people with schizophrenia on a dependent variable -the sibling total on a dependent variable -the sibling total AIMS 1-7 score. The dyskinesia status of AIMS 1-7 score. The dyskinesia status of people with schizophrenia remained indepeople with schizophrenia remained independently significantly associated with the pendently significantly associated with the sibling total AIMS 1-7 score ( sibling total AIMS 1-7 score (P P¼0.02). 0.02). Logistic regression was used to examine Logistic regression was used to examine the effect of the same two predictor varithe effect of the same two predictor variables on the presence of mild movements ables on the presence of mild movements in at least one area (the dependent variin at least one area (the dependent variable). The dyskinesia status of people with able). The dyskinesia status of people with schizophrenia remained independently sigschizophrenia remained independently significantly associated with the presence of nificantly associated with the presence of mild symptoms in at least one area in mild symptoms in at least one area in siblings ( siblings (P P¼0.05). 0.05).
Parkinsonism Parkinsonism
When siblings of those with schizophrenia When siblings of those with schizophrenia and parkinsonism were compared with siband parkinsonism were compared with siblings of those with schizophrenia but no lings of those with schizophrenia but no parkinsonism (14 and 35, respectively) parkinsonism (14 and 35, respectively) there were no significant differences in genthere were no significant differences in gender distribution, age, proportions smoking der distribution, age, proportions smoking 4 6 4 6 or drinking alcohol, median parkinsonism or drinking alcohol, median parkinsonism score, proportions with a score of at least score, proportions with a score of at least 2 in one area and proportions with 2 in one area and proportions with parkinsonism. parkinsonism.
All relatives All relatives
Twenty-five relatives (14%) had mild Twenty-five relatives (14%) had mild dyskinetic movements in at least one body dyskinetic movements in at least one body area and six (3%) had parkinsonism. As area and six (3%) had parkinsonism. As with the siblings, differences between all with the siblings, differences between all relatives of people with schizophrenia with relatives of people with schizophrenia with and without dyskinesia and with and withand without dyskinesia and with and without parkinsonism were examined. The out parkinsonism were examined. The statistically significant differences were the statistically significant differences were the same as with the siblings but with the same as with the siblings but with the following exception: there was no differfollowing exception: there was no difference in the age of relatives of those with ence in the age of relatives of those with schizophrenia with and without dyskinesia. schizophrenia with and without dyskinesia.
DISCUSSION DISCUSSION
Methodological strengths Methodological strengths
Some of the methodological issues in this Some of the methodological issues in this study are similar to those of our previous study are similar to those of our previous studies and have been discussed before studies and have been discussed before (McCreadie (McCreadie et al et al, 2002 , 2002a a) . Briefly, we are ). Briefly, we are confident that those with schizophrenia, confident that those with schizophrenia, although ill for many years, and their relaalthough ill for many years, and their relatives had not been exposed to antipsychotic tives had not been exposed to antipsychotic medication. The SCARF team has been medication. The SCARF team has been working in the Thiropuror area for more working in the Thiropuror area for more than 6 years and the health workers drawn than 6 years and the health workers drawn from the villages know the families well, from the villages know the families well, especially details about health conditions especially details about health conditions and treatment. Patients reviewed by SCARF and treatment. Patients reviewed by SCARF members and diagnosed with schizophrenia members and diagnosed with schizophrenia are offered antipsychotic medication, but are offered antipsychotic medication, but many refuse. There are no mental health many refuse. There are no mental health services in this region except for the outservices in this region except for the outreach programme of SCARF. Antipsychoreach programme of SCARF. Antipsychotics are not available in any of the local tics are not available in any of the local stores; therefore it is improbable that any stores; therefore it is improbable that any of those with schizophrenia and their relaof those with schizophrenia and their relatives would have received any antipsychotic tives would have received any antipsychotic medication, except through SCARF. medication, except through SCARF.
We are also satisfied that the abnormal We are also satisfied that the abnormal movements rated were indistinguishable movements rated were indistinguishable from tardive dyskinesia. The rater from tardive dyskinesia. The rater (R.G.McC.) has had extensive experience (R.G.McC.) has had extensive experience in the use of the AIMS scale in tardive dysin the use of the AIMS scale in tardive dyskinesia and has made more than 1500 kinesia and has made more than 1500 ratings using this scale. ratings using this scale.
Methodological limitations Methodological limitations
There are, however, limitations to our There are, however, limitations to our study. Those with schizophrenia who were study. Those with schizophrenia who were eventually recruited to the study had first eventually recruited to the study had first to agree to come with outreach workers to agree to come with outreach workers to the SCARF centre for assessment. They to the SCARF centre for assessment. They had to agree to be examined by clinicians had to agree to be examined by clinicians and then, in one study (McCreadie and then, in one study (McCreadie et al et al, , 2002 2002a a), travel with their relatives to the city ), travel with their relatives to the city (up to 100 km) for an MRI scan. All this (up to 100 km) for an MRI scan. All this demanded a high degree of cooperation demanded a high degree of cooperation from those with schizophrenia and their from those with schizophrenia and their families. We cannot be certain, therefore, families. We cannot be certain, therefore, that those individuals with schizophrenia that those individuals with schizophrenia are representative of the large numbers of are representative of the large numbers of never-treated people with schizophrenia in never-treated people with schizophrenia in and around Thiropuror. and around Thiropuror.
Also, we did not examine all firstAlso, we did not examine all firstdegree relatives of patients. Some had left degree relatives of patients. Some had left the village to work in the city and some the village to work in the city and some female siblings who had married were female siblings who had married were living in distant places. living in distant places.
Another limitation is that the diagnosis Another limitation is that the diagnosis of schizophrenia was made on clinical of schizophrenia was made on clinical grounds, albeit by experienced clinicians, grounds, albeit by experienced clinicians, using the PANSS assessment and history using the PANSS assessment and history from those with schizophrenia and their from those with schizophrenia and their families. A structured diagnostic interview families. A structured diagnostic interview was not carried out. was not carried out.
With regard to assessment, a strength With regard to assessment, a strength is that all ratings of movement disorders is that all ratings of movement disorders were made by the same psychiatrist. A were made by the same psychiatrist. A potential drawback to the assessment is potential drawback to the assessment is that in those with schizophrenia recruited that in those with schizophrenia recruited specifically for the present study, although specifically for the present study, although the rater, in his assessment of relatives, was the rater, in his assessment of relatives, was blind to the dyskinesia status of those with blind to the dyskinesia status of those with schizophrenia, he was not always blind to schizophrenia, he was not always blind to the dyskinesia status of the relatives when the dyskinesia status of the relatives when he rated the person with schizophrenia. he rated the person with schizophrenia.
Dyskinesia Dyskinesia
When the siblings of those with schizoWhen the siblings of those with schizophrenia with and without dyskinesia were phrenia with and without dyskinesia were compared, we found dyskinetic movements compared, we found dyskinetic movements to be significantly more common and more to be significantly more common and more severe in the siblings of those with schizosevere in the siblings of those with schizophrenia and dyskinesia. We believe that this phrenia and dyskinesia. We believe that this is the first study to report this finding. In is the first study to report this finding. In contrast, a study of dyskinesia in treated contrast, a study of dyskinesia in treated individuals with schizophrenia and neuroindividuals with schizophrenia and neuroleptic-naıve siblings (Ismail leptic-naïve siblings (Ismail et al et al, 2001) , 2001) found little co-occurrence of dyskinesia in found little co-occurrence of dyskinesia in the siblings and the person with schizothe siblings and the person with schizophrenia in the same family. Another study phrenia in the same family. Another study (Egan (Egan et al et al, 2001) , using the AIMS, found , 2001), using the AIMS, found a higher dyskinesia rating in siblings when a higher dyskinesia rating in siblings when compared with normal controls, but the compared with normal controls, but the significance level was reduced ( significance level was reduced (P P¼0.06) 0.06) when subjects who were taking neurowhen subjects who were taking neuroleptics or selective serotonin reuptake inhileptics or selective serotonin reuptake inhibitors were excluded. bitors were excluded.
If spontaneous dyskinesia in schizoIf spontaneous dyskinesia in schizophrenia runs in families, then either phrenia runs in families, then either environmental or genetic factors may be environmental or genetic factors may be responsible. With regard to the environresponsible. With regard to the environment, all those with schizophrenia and their ment, all those with schizophrenia and their relatives were recruited from the same relatives were recruited from the same group of villages in south India, with very group of villages in south India, with very similar lifestyles and dietary habits. similar lifestyles and dietary habits. However, one possible environmental However, one possible environmental factor studied in tardive (drug-induced) factor studied in tardive (drug-induced) dyskinesia is obstetric complications. One dyskinesia is obstetric complications. One small study (Cantor-Graae small study (Cantor-Graae et al et al, 2000; , 2000; Ismail Ismail et al et al, 2001) found that the rate of , 2001) found that the rate of obstetric complications was increased by obstetric complications was increased by 65% in siblings with signs of dyskinesia 65% in siblings with signs of dyskinesia compared with those having no signs. We compared with those having no signs. We now plan to examine further the obstetric now plan to examine further the obstetric histories of never-treated individuals with histories of never-treated individuals with schizophrenia and their siblings with and schizophrenia and their siblings with and without dyskinesia. without dyskinesia.
With regard to genetic factors, in those With regard to genetic factors, in those with schizophrenia with and without sponwith schizophrenia with and without spontaneous dyskinesia we have already taneous dyskinesia we have already reported no variations in the dopamine D reported no variations in the dopamine D 
Parkinsonism Parkinsonism
There were no significant differences in There were no significant differences in parkinsonian symptoms when siblings of parkinsonian symptoms when siblings of those with schizophrenia with and without those with schizophrenia with and without parkinsonism were compared. The parkinsonism were compared. The findings, therefore, do not suggest any findings, therefore, do not suggest any familial basis to parkinsonian symptoms. familial basis to parkinsonian symptoms. Our present results suggest that sponOur present results suggest that spontaneous dyskinesia but not parkinsonism taneous dyskinesia but not parkinsonism runs in families and is further evidence that runs in families and is further evidence that there may be a subgroup of schizophrenia, there may be a subgroup of schizophrenia, namely schizophrenia with dyskinesia. A namely schizophrenia with dyskinesia. A previous study (McCreadie previous study (McCreadie et al et al, 2002 (McCreadie et al et al, , 2002a ) suggests that such patients may have suggests that such patients may have striatal pathology. Whether genetic factors striatal pathology. Whether genetic factors are responsible for both the schizophrenic are responsible for both the schizophrenic illness and the dyskinesia or whether illness and the dyskinesia or whether environmental factors contribute to the environmental factors contribute to the latter is not yet known. latter is not yet known. assistance. assistance. The high degree of cooperation demanded from those with schizophrenia and their families means that we cannot be certain that those with schizophrenia are their families means that we cannot be certain that those with schizophrenia are representative of the large numbers of never-treated people with schizophrenia in representative of the large numbers of never-treated people with schizophrenia in south India. south India. 
